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(71) We, BASF AKTIENGESELL- 
SCHAFTj a German Joint Stock Company, 
of 6700 Ludwigshafen, Federal Republic of 
Germany, do hereby declare the invention, for 
which we pray that a patent may be granted 
to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — - 

This invention relates to m firm res of an 
ethylene copolymer and a natural or synthetic 
resin as pressure-tieusitive adhesives* 

Prior art pressure-sensitive adhesives consist 
of a mixture of an ethylene/ vinyl acetate co- 
polymer and a tackiner such as rosin or ter- 
pens wpgiim In most cases, the compatibility 
of the ethylene/ vinyl acetate copolymer with 
the tackifiers 1b unsatisfactory. Former draw- 
backs of these mixtures are their inadequate 
heat resis ta nc e and unsatisfactory cohesion. 
Other mixtures are known which consist of an 
ethyleoe/ethyl aery lace copolymer or an ethyl- 
ene/butyl acryiate copolymer and a tackiner. 
These nurtures are used as hot-melt adhesives* 
Their surface is non-tacky or only slightly 
tacky at room temperature, and they cannot 
therefore be used as pressure-sensitive 
adhesives. Another drawback of these mixtures 
is their madeouate compatibility with tadrifier 
resins, 

The present invention seeks to provide 
pressure -sensitive adhesives having high 
thermal stability and cohesion and containing 
components showing' a high degree of com- 
patibility with each other and remaining in 
admixture with each other without separation 
even when h e a t ed for relatively long periods* 

The invention provides a pressure sensitive 
adhesive containing a mixture of from 80 to 
30% by weight of an ethylene copolymer 
which contains from 25 to 50% by weight 
of polymerized units of methyl acryiate and 
has a melt index of from 10 to 100 g/10 nun. 



and from 20 to 70% by weight of a farkifirr 



60 



Copolymers of ethylene and methyl acryiate 
may be prepared by copolymerization of 
ethylene with methyl acryiate at pressures 
above 500 atmospheres and temperatures of 
from 150° to 400°C in the presence of free- 
radical polymerization initiators. Suitable 
ethylene/methyl acryiate copolymers for the 
manufacture of pressure-sensitive adhesives 
contain from 25 to 50% of methyl acryiate in 
the form of polymerized units and have a melt 
index of from 10 to 100 g/10 mm. (as 55 
measured at a temperature of 190°C and 
under a load of 2.16 kg according to ASTM 
D 1238/65 T). 

The ethylene/methyl acryiate copolymer is 
mired in accordance with the invention with a 
tnrkifier resin. Suitable tarfrifier resins are 
natural resins, modified natural resins and syn- 
thetic resins. These tadrifiexa are solid, amor- 
phous, hard to brittle, thermoplastic substances 
which generally soften at temperatures of from 
40° to 140°C and generally hare molecular 
weights or average molecular weights of from 
200 to 7,000. 

Suitable natural resins and tnr»riff}»H natural 
resins are, for example, terpene resins (also 
known as polyterpene resins), balsam resins, 
rosin, hydrogenated rosing esters of rosin or 
h ydr ogenated rosin, for example glycerol 
esters, pentaerytfariml esters, ethylene glycol 
esters, di ethylene glycol esters, triethylene gly- 
col esters, propyl esters and methyl esters of 
rosin or hydrogenated rosin* The hydroabietyt 
alcohol resulting from complete by drogenation 
of rosin may also be used in esterified form. 
For example, the add ingredient may be ben- 
zoic or phthaHc ackL Other good tackifiers are 
conventional terpene and aflcylphenol resins 
and also synthetic resins such as ketone resins, 
hydrocarbon resins, e.g. cumarone resins, in- 
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dene resins and hydrocarbon resins obtained 
from petroleum, styrene copolymers obtained, 
for example, by polymerization of vinyl toluene 
and styrene or isobutykne and styrene. Another 
suitable tnrfrrfirr is potyiBobntyiene having a 
molecular weight of from 1,000 to SOfiQO 
(determined by the Sraudinger method). 

We prefer tn use those resins which mrrmfrp 
a minimum of arid groups and "have an acid 
mimnrr of less than 100, preferably of from 0 
to 200. It may be advantageous to use mixtures 
of more than nng tackifier, for ^yrrapl e mix- 
tures of from 2 to 4 different resins. Where 
use is made of mixtures of resins having dif- 
ferent softening points, for example a mix- 
ture of resin having a softenin g range near 
70° C and resins having a gnftmi^g range near 
120°C, the re s u ltin g pressure-sensitive ad- 
hesive may be used over a giyj>rgr temperature 
range than an adhesive «™ only one 
resin. 

The mixtures may be prepmed in conven- 
tional equipment, for H imnn fr in fcneaders, 
extruders or stirred vessels. The components 
may, If desired, be mixed in the presence of 
a solvent. Suitable solvents are aromatic 
chlorinated hydrocarbons such as benzene, 
toluene, xylene, chlorobenzene, methylene 
chloride and chloroform. The mixtures may 
contain additives such as are normally added 
tn ethylene copolymers, for example stabi- 
lizers, aging retardants, dyes, pigments and 



The mixture of ethylene/methyl aery late 
copolymer and tarfefficr may be applied to a 
b ase, for example by extrusion or roller-appli- 
cation or by means of casting TTTftrfrmpg if 
ap p li c ation & made from the melt, it will be 
necessary to heat the mixture to temperatures 
of from about 120° to 250°C Alternatively, 
the mixture may be applied to a base from 
solution at room temperature, in which case 
the solvent must be removed after application. 

Suitable bases for the above pressure-sensi- 
tive adhesives are for example paper, textile 
fabrics of synthetic or natural fibers, non- 
wovens, wood, rubber, metal, glass, cast bitu- 
men, bmimenized cardboard and plastics sheet 
or film. For example, the p ng t B u w^ gn s i tiv e 
adhesives may be applied to paper or filr^ of 
polyemyiene, polyrmpylene, polyvinyl 
c hlorid e, polyethylene glycol terep hr halare or 
polystyrene. When applying the adhesives to 
heat-sensitive film, use may be made of the 
transfer process, Le. the adhesive is first 
applied to silicone paper to form a coating 
thereon which, after cooling, is transferred to 
the heat-sensitive film. The melt viscosity of 
the pressure-sensitive adhesive without solvent 
is normally from 5/100 to 100,000 cermpedse 
at a tempera tore of 180 D C 

The. above pressure-sensitive adhesives are 
suitable for the manufacture of self adhesive 
materials such as self-adhesive film, labels, 



floor coverings, wall cc^erings, medicinal plas- 65 
ters and vibration darnpeners. 

The invention is further described with 
igTfcrenflp to the following Examples. 

In the Examples, 40 urn thick fifm* of poly- 
ethylene glycol terephthalate are coated with 70 
a 25 pm thick layer of pressure-sensitive ad- 
hesive (corresponding to a rate of application 
of 25 g/m*). The adhesive may be applied in 
the molten stare or from a solution (for 

ue in toluene) to said polyethylene 75 



exsmpli 
glycol 3 



_ terephthalate film. When a solvent is 
used, it is necessary to evaporate this under 
reduced pressure after application- During this 
process, the temperature of the coated film 
should not exceed about 130 D C To assess the 80 
adhesive properties of the film coated with the 
pressure-sensitive adhesive, the surface tack is 
determined at room temperature after drying 
and at a temperature of 70°C after a storage 
period of 7 days, the tests used being the 85 
probe-tack test and the peel strength test. In 
addition, the cohesion of the layer of adhesive 
is determined by means of the shear test. 

To test the surface tack by the probe-tack 
test and the peeling strength test, a fibn coated 90 
with pressure-sensitive adhesive is cut into test 
strips having a width of 2 cm, these being 
stored, both before and after storage at 70° C, 
in a conditioning rfrwmWr &x a temperature of 
20°C and a relative humidity of 65% for 24 95 
hours. 

The probe-tack test is carried out under the 
following conditions using a polyken probe- 
tack tester as described in the Special Tech- 
nical Publication No. 360 of ASTM (1963): 100 
contact time 0\2 sec., speed 2 cm/sec. and 
weight 20 g/cm*. 

In the peeling test, the 2 cm wide test strips 
are stuck to a chrcanium-plated sheet and are 
peeled off in a direction parallel to the ad- 105 
hesrfve layer, Le. at an angle of 180°, the 
force required for this operation being 
measured. The speed is 300 mm/min. The 
measurement is carried out 24 hours after the 
strips; have been stuck to said sheet 1 10 

The shear rest is carried out in the manner 
described in German Published Application 
2,134,688. The test strips are stuck to a highly 
poKahed chroiniurn— plated sheet having an 
area of 20 x 25 mm. The sheet is clamped m 115 
a vertical position and the free end of the 
test strip stuck thereto is weighted with 1,000 
g. The time taken for the bond tn give under 
this constant tension Is determined. The 
measurement is carried out at from 20 to 120 
50°C 

EXAMPLE L 
A 40 /an thick polyethylene glycol tere- 
phthalate fihn is coated with a 25 thick 
layer of a mixture of 50 parts of an ethylene/ 125 
methyl acrylate copolymer and 50 parts of a 
hydrogenated rosin having a softening point 
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between 75° and 80° C. The ethylene copoly- 
mer contains 65% of ethylene and 35% of 
methyl acryiate, by weight. It has a melt index 
of 50 g/10 min. The softening point of the 
5 polymer is 93 °C The adhesive properties of 
the res ul t in g pressure-sensitive adhesive fihn 
are listed in the Table below. 

EXAMPLE 2. 
Example is repeated except that an 

10 etbylene/methyl acrylate copolymer is used 
which "wtoiw 60% of ethylene and 40% of 
methyl acrylate, as polymerized units, by 
weight The melt index of mis polymer is 
15 g/10 ™fa ItB softenin g point is 115 °C 

15 The adhesive pr o per ties of the pressure-sensi- 
tive adhesive fiTm are listed in the Table 
below. 

EXAMPLE 3. 
50 parts of the ethylene copolymer described 

20 in Example 1 are mixed with 50 parts of the 
phthaHc ester of hydroabietyi alcohol having a 
softening point of from 60° to 70 °C The mix- 
ture is a pressure-sensitive adhesive and is 
applied to the fihn described in Example 1 in 

25 a thickness of 25 jun. There is obtained a 
pressure-sensitive adhesive fihn having the 
properties given in the Table below. 

EXAMPLE 4. 
70 parts of the ethyl/methyl acrylate co- 
30 polymer described in Example 1 are mixed 
with 30 partB of a hydrocarbon resin having a 
softening range of 80 — 90 o C The properties 
of the pressure-sensitive adhesive film obtained 
therewith are listed in the Table. 

35 EXAMPLE 5. 

60 parts of the ethylene copolymer described 



in Example 1 are mixed at a temperature of 
about 190°C with 40 parts of a terpene-phenol 
resin having a softening range of from 63° to 
70°C The rnixture is applied to a film of 40 
polyethylene glycol terephrhalate in a thick- 
ness of 25 fiin in the mormftr described in 
Example 1. There is obtained a pressure- 
ecnsitive adhesive film having the properties 
given in the Table below. 45 

EXAMPLE 6. 
1 is repeated except that in place 
of a hydrogenated rosin 50 partB of the penta- 
itol ester of hydrogenated rosin are used. 
The tackifier softens in the range 102° to 50 
110°C. The film described in Example 1 is 
coated with the resulting mixture. The thick- 
ness of the coating is 25 um. The properties 
of the resulting pressure-sensitive adhesive film 
• are given in the following Table. 55 

EXAMPLE 7. 

25 parts of an ethylene /methyl acrylate co- 
polymer containing 67% of ethylene and 33% 
of methyl acrylate, by weight, and having a 
melt index of 50 and a softening point ( de- 60 
termined according to Kraemer-Sarnow) of 
95°C are mixed with 75 parts of an iso- 
butylene styrene resin at a temperature of 
220°C The isobutylene/styrene resin has a 
softening range of from 80° to 85 °C The fihn 65 
described in Example 1 is coated with a 25 
pm thick layer of the resulting mixture. There 
is obtained a pressure-sensitive adhesive fihn 
having the p r o per ties given in the Table below. 

The following Table lists the pressure- 70 
sensitive films obtained according to the above 
Examples and the properties determined 
thereon. 
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WHAT WE CLAIM IS:— 
1» A pressure-sensitive adhesive containing 
• a mixture of from 80 id 30% by weight of an 
ethylene copolymer containing from 25 to 
S 50% by weight of polymerized units of methyl 
acryiaxe and having a melt of from 10 

to 100 g/10 min, and from 20 to 70% by 
weight of a tackifier resin. 

2. A pressirre-sensitive adhesive as claimed 
10 in claim 1, wherein the tackffier ream com- 
prises a thermoplastic resin which softens 
between 40° and 140° C 

3. A pressure-sensitive adhesive as claimed 
in claim 1 or 2, wherein the tackifier resin 

15 comprises hydrogen ated rosin, a phrhalic ester 
of hydroabietyl alcohol, a hydrocarbon resin, 
a terpenephenol resin, a prntHnyQuiicil ester 
of hydrogenated rosin or an isobntyiene/ 
styrene resin. 

20 4. A pressures-sensitive adhesive as rlftfmrd 



in any of claims 1 to 3, wherein the resin has 
an add number of less than 20. 

5. A pressure-sensitive adhesive as claimed 
in any of claims 1 to 4, wherein a mixture of 
tackifier resins of different softening points is 
used* 

6. A pressure-sensitive adhesive as claimed 
in claim 1 and specified in any of the foregoing 
Examples. 

7. An adhesive product comprising a pres- 
sure-sensitive adhesive composition as defined 
in any of claims 1 to 6 on a base of paper .r 
a plastics sheet or film. 

J. Y. & G. W, JOHNSON, 
Purutval House, 
14 — 18, High Honiara, 
London, WCLV 6DE, 
Chartered Patent Agents, 
Agents for the Applicants. 
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